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,W ZDV LQGHHGP\ FROOHDJXHZKRZDV LQVSLUHG E\ WKH H[SHULHQFH LQ.DJRVKLPDZKRFRQYLQFHGPHWRDSSO\IRUWKHIHOORZVKLSDWWKH5HVHDUFK&HQWHU7KHLGHDZDVWDNHQXSZLWKPXFKHQWKXVLDVPDV LWPHDQW WKDW,FRXOGFRPHWR.DJRVKLPDDIWHU\HDUVVLQFHP\ ODVWYLVLWDQGKDYLQJJUDGXDWHGIURP.DGDL6XLVDQ*DNXEXLQ,QVWDQWO\ ,NQHZ WKDW WKLVZRXOGJLYHPHDQRSSRUWXQLW\ WRJHW VRPH LQVLJKW LQWR WKHFRDVWDO UHVRXUFHPDQDJHPHQW V\VWHPV LQ -DSDQ ,ZDVSDUWLFXODUO\ LQWHUHVWHG LQ WKH UROHRIFRRSHUDWLYHV LQ ILVKHULHV PDQDJHPHQW DV EHLQJ RQH RI WKH ROGHVW H[DPSOHV RI IRUPDOFRPDQDJHPHQW V\VWHP WKDW LV EDVHG RQ WUDGLWLRQDO FXOWXUDO SUDFWLFHV :KLOH WKH W\SH RIILVKHULHVVFDOHRIRSHUDWLRQVHQYLURQPHQWDQGJRYHUQDQFHVWUXFWXUHVDUHLQFRQWUDVWWRWKRVHIRXQGLQWKH3DFLILF,QHYHUWKHOHVVZDQWHGWRVHHLIWKHUHDUHOHVVRQVWREHOHDUQWIURPWKH-DSDQHVHH[SHULHQFH ,QDGGLWLRQ ,ZDQWHG WRXVH WKH WLPHDQGVSDFH WRZULWHRQDSURMHFWWKDW,KDGDOUHDG\XQGHUWDNHQRQ*HQGHUDQG7XQD, DP VLQFHUHO\JUDWHIXO WR3URIHVVRU7RPLQDJD DQG3URIHVVRU1RGD IRU JLYLQJPH WKHRSSRUWXQLW\ , ZRXOG DOVR OLNH WR WKDQN RWKHU VWDII PHPEHUV DW WKH 5HVHDUFK &HQWHU3URIHVVRUV.DZDL+LGDND DQG1DJDVKLPD DQG0V.XVXPRWR IRU WKHLU NLQG DVVLVWDQFH WRPDNHP\ VWD\SOHDVDQW ,ZRXOGDOVR OLNH WR DFNQRZOHGJH3URIHVVRUV1RUR0LJXHO (EDWDDQG7RULL DW WKH)DFXOW\ RI)LVKHULHV IRU WKHLU YDOXDEOH WLPH DQG DOORZLQJPH WR MRLQ WKHLUILHOGWULSV:KDWVWUXFNPHPRVWZDVWKDW,KDGWRVWDUWP\IHOORZVKLSRQWKHGD\RI&KULVWPDV(YHDQGZRUNWKURXJKRXW&KULVWPDVDQG%R[LQJ'D\ZKLFKZDVUDWKHUXQXVXDOIRUPH,WZDVDUHPLQGHUWKDW,ZDVLQ-DSDQZKHUHSHRSOHOLYHWRZRUNUDWKHUWKDQZRUNWROLYH7KH1HZ<HDU KRZHYHUZDV DQ H[FHSWLRQ WR WKH URXWLQH ,WZDV D WLPH RI IHVWLYLWLHVKDYLQJEHHQLQYLWHGE\DIULHQGWRHQMR\WKHGLVWLQFWLYHO\-DSDQHVH1HZ<HDU&XLVLQHVYLVLWVKULQH QRW RQH EXW WZR HQMR\ WKH KHDW RI WKH -DSDQHVH KRWVSULQJ DQG ZDWFK VSHFLDOWHOHYLVLRQSURJUDPPHVRQ1HZ<HDU,OHDUQWPRUHDERXWWKHVLJQLILFDQFHRIHDFKIRRGLWHPLQWKH2VHFKL5\RULPXFKRIZKLFKFRQVLVWVRIPDULQHSURGXFWVOLNHVKULPSGULHGDQFKRYLHVILVKFDNHVKHUULQJURHDQGVHDZHHGV WKDWDUH UHIOHFWLYHRI WKHPDULWLPHFXOWXUHRI-DSDQ ,KDGORWVRI.XURPDPH WKHEODFNVZHHWHQHGEHDQVZKLFKLVPHDQWIRUKHDOWK\ OLIHDQGWKH
R]RQHVRXSZLWKPRFKLWKDWVLJQLILHVORQJOLIHDQGJRRGKHDOWKLQWKH1HZ<HDU7KHQHDWO\SUHVHQWHGDQGFRORXUIXOIRRGVDOVRLQFOXGHGDYDULHW\RIYHJHWDEOHVDQGURRWFURSVVXFKDV\DPFDNHVDQGWDURZKLFKFOHDUO\VLJQLILHGWKHLGHDOLVWLFWUDLWRI-DSDQHVHFXOWXUHWRVWDUWWKH1HZ<HDUZLWKJRRGIRRGPHUU\PDNLQJDQGJRRGWKRXJKWVWKDWZLOOHYHQWXDOO\FRQWLQXHWRIORZWKURXJKRXWWKH\HDUDQGEULQJPXFKKDSSLQHVVDQGMR\7KH ODQGVFDSH RI FHQWUDO .DJRVKLPD KDV FKDQJHG FRQVLGHUDEO\ LQ WKH ODVW  \HDUVH[FHSWWKHODQGPDUNVLJKWRI6DNXUDMLPDZLWKLWVLQWHUPLWWHQWHUXSWLRQV1LVKLHNLKDVEHHQUHFRQVWUXFWHG LQWRDKXVWOLQJ DQGEXVWOLQJ.DJRVKLPD&KXRHNLZKLFK OLQNV.DJRVKLPD WRWKHUHVWRI1RUWKHUQ-DSDQYLD6KLQNDQVHQ7KH.LULVKLPD1DWLRQDO3DUNLVWUDQVIRUPHGLQWRDKXERIWRXULVPUHODWHGDFWLYLWLHV±KRWHOVIDUPVUHFUHDWLRQDODUHDVDQGUHVHUYHVFDSLWDOLVLQJRQ LWV XQLTXH ODQGIRUP DQG YHJHWDWLRQ XQOLNH LQ RWKHU SODFHV LQ WKH 3DFLILF RU HOVHZKHUHZKHUHQDWLRQDOSDUNVDUHJHQHUDOO\UHVWULFWHGDUHDVZLWKIHZDFWLYLWLHVRQO\7KHUHDUHD ORWPRUH KLJKULVH EXLOGLQJV HYHU\ZKHUH ZKLFK FRQIXVHG PH DW WLPHV DV WR ZKHWKHU , ZDVZDONLQJLQWKHULJKWGLUHFWLRQ:KDWUHPDLQVWKHVDPHGHVSLWHWZRGHFDGHVRIFXOWXUDOFKDQJHDUHWKHIULHQGOLQHVVNLQGQHVVDQGSOHDVDQWHWLTXHWWHRI.DJRVKLPDSHRSOHZKHWKHULWLVDWDVXSHUPDUNHWURDGVLGHXQLYHUVLW\UHVWDXUDQWRUDQ\ZKHUH7KH )DFXOW\ RI )LVKHULHV QRZ KDV DQ H[SDQGHG VSHFLDOLVHG JUDGXDWH SURJUDPPHFRYHULQJ YDULRXV DVSHFWV RI ILVKHULHV VFLHQFH WHFKQRORJ\ DQG UHVRXUFHPDQDJHPHQW , DPLPSUHVVHG E\ WKH FORVH FROODERUDWLRQ EHWZHHQ DFDGHPLD SUHIHFWXUDO JRYHUQPHQW UHVHDUFKLQVWLWXWHV LQGXVWU\ DQG WKH FRPPXQLW\ DW ODUJH 7KLV LQWHUGHSHQGHQFH QRW RQO\ VXSSRUWV DKHDOWK\ UHVHDUFK DQG GHYHORSPHQW HQYLURQPHQW EXW RQH WKDW LV SUDFWLFDO XVHIXO DQG FRVWHIIHFWLYH ,I RQO\ VXFK D GHJUHH RI FORVH FROODERUDWLRQ FRXOG H[LVW LQ WKH VPDOOHU 3DFLILFLVODQGVEHWZHHQWKHUHOHYDQWLQVWLWXWLRQVEHQHILWVZRXOGEHVHYHUDOIROGDQGILVKHULHVFRXOGEHPXFKEHWWHUPDQDJHG,ZRQGHUHGZK\P\ FROOHDJXHV DW WKH5HVHDUFK&HQWHUZHUH DOZD\V WUDYHOOLQJ WR WKH2NLQDZD ,VODQGVDQGZKDWPDGH2NLQDZDGLIIHUHQW IURPWKH UHVWRI-DSDQEHVLGHVEHLQJDVHPLWHPSHUDWH DUHD WKDW KDV DQ $PHULFDQ PLOLWDU\ EDVH ,W ZDV LQWHUHVWLQJ WR OHDUQ WKDW2NLQDZDKDVDULFKKLVWRULFDODQGSROLWLFDOSDVWDQGLQGHHGUHSUHVHQWHGWKH-DSDQHVHJDWHZD\WR WKH ZRUOG SDUWLFXODUO\ &KLQD DQG (XURSH WKXV LQILOWUDWLQJ ERWK (DVWHUQ DQG :HVWHUQFXOWXUH LQWR WKH UHVW RI WKH -DSDQHVH $UFKLSHODJR :KDW LQWULJXHG PH ZHUH WKH VRUWV RIHFRQRPLF UHYLWDOLVDWLRQ SURJUDPPHV RI WKH VPDOO LVODQGV WR DGGUHVV WKHLU LVRODWLRQ DQGGHSRSXODWLRQSUREOHPV 7KHFRQFHSWRI³LVODQGWKHUDS\´WKURXJKFUHDWLRQRI+HDOWK9LOODVRQ<RURQ,VODQGZKHUHKHDOLQJLVHIIHFWLYHO\E\WKHVFHQHU\RIWKHVXUURXQGLQJHQYLURQPHQWDQGWKHVPDOOVFDOHVDOWSURGXFWLRQLQ7RVKLPDDUHDPRQJVWVRPHRIWKHLQWHUHVWLQJH[DPSOHV7KH 3DFLILF ,VODQGV FDQ OHDUQ IURP VXFK LQQRYDWLYH LGHDV JLYHQ WKDW WKHUH DUH VHYHUDOXQLQKDELWHG VPDOO LVODQGV WKDW FRXOG EH XVHG WR SURPRWH VXFK WRXULVP DFWLYLWLHV DQGXQOLPLWHG VHDZDWHU DQG VXQVKLQH WRPDNH VDOW 'LYHUVLI\LQJ LVODQG HFRQRPLHV FDQ JUHDWO\
DVVLVWLQUHOLHYLQJSUHVVXUHRQWKHORFDOILVKHULHV-DSDQ¶V FRDVWDO ILVKHULHV FRPDQDJHPHQW UHJLPH LV D EOHQG RI DQ LQVWLWXWLRQDOIUDPHZRUNWKDWLVJURXQGHGLQWKHSDVWIURPWKHIHXGDOHUDWRJHWKHUZLWKPRUHFRQWHPSRUDU\V\VWHPV LQIOXHQFHG E\ PRGHUQ VFLHQFH DQG WHFKQRORJ\ 7KURXJK D UHYLHZ RI WKH FRDVWDOILVKHULHVVRPHRIWKHOHVVRQVIURPWKH-DSDQHVHH[SHULHQFHWHOOVXVWKDWVXGGHQFKDQJHVWRLQVWLWXWLRQDO VWUXFWXUHV DUH QRW OLNHO\ WR VXFFHHG DV LQGLFDWHG E\ WKH 0HLML 5HVWRUDWLRQFRRUGLQDWLRQRIPDQDJHPHQWDFWLYLWLHVLVUHDOO\LPSRUWDQWDWWKHGLIIHUHQWOHYHOVRIDXWKRULW\DQGWKDWHPSRZHUPHQWRIFRDVWDOFRPPXQLWLHVLVFUXFLDO7KHVHDUHDOVRHVVHQWLDOIDFWRUVIRUFRQVLGHUDWLRQ LQ WKH FDVH RI WKH 3DFLILF ,VODQGV DV WKH\ EHJLQ WR HVWDEOLVK WKHLU RZQFRPDQDJHPHQWV\VWHPVXVLQJFRPPXQLW\EDVHGVWUXFWXUHVDQGDSSURDFKHV7KHUHDUHRWKHUSUDFWLFDOOHVVRQVZKHQFRQVLGHULQJWKHUROHRIWKHFHQWUDOJRYHUQPHQWSRZHUVRIWKHORFDORUSURYLQFLDO JRYHUQPHQW UHFRJQLVLQJ WKH LPSRUWDQFH RI SURFHGXUDO JXLGHOLQHV DQG KRZILQDQFHV VKRXOG EH KDQGOHG , DP KRSLQJ WKDW WKHVH LGHDV ZLOO EH H[SDQGHG LQ DQRWKHUGHWDLOHGFROODERUDWLYHUHSRUW(YHQWKRXJK-DSDQKDVDORQJKLVWRU\DQGH[SHULHQFHLQILVKHULHVSURGXFWLRQLQUHFHQW\HDUVKDVEHHQGHFOLQLQJWRJHWKHUZLWKWKHQXPEHURIILVKHUVDQGSHRSOHLQWHUHVWHGLQILVKLQJDV D SURIHVVLRQ 5HDVRQV IRU VXFK D WUHQG SURYLGH LQWHUHVWLQJ OHVVRQV QRW RQO\ RQ WKHVXVWDLQDELOLW\RIILVKHULHVUHVRXUFHVEXWDOVRRQPDULWLPHFXOWXUDOFKDQJH7KHJRYHUQPHQW¶VHIIRUW WR GHDO ZLWK VXFK SUREOHPV LV DPD]LQJ %HFDXVH VHDIRRG KDV EHHQ VR FHQWUDO WR-DSDQHVHGLHWDQGFXOWXUHWKHQDWLRQDOFDPSDLJQ³)RRG$FWLRQ1LSSRQ´DLPLQJWRHQFRXUDJHSHRSOH WR HDW ORFDOO\ SURGXFHG IRRGV OHDYHV PXFK IRRG IRU WKRXJKW 7KH EHQHILWV RISURPRWLQJ ORFDO IRRGV DUH QRW RQO\ IRU JRRG QXWULWLRQ EXW DOVR WR FUHDWH WKH GHPDQG WRVXSSRUW WKH ORFDO ILVKLQJ LQGXVWU\ WKDW KDV EHHQ DIIHFWHG E\ FKHDSHU LPSRUWV DQG KHQFH WRUHMXYHQDWH ILVKHULHV UHODWHG HPSOR\PHQW DQG WUDGLWLRQV , KDYH DOVR OHDUQW RI WKHPXOWLSURQJHG DSSURDFK WR UHYLWDOLVH WKH ILVKHULHV VHFWRU IURP UHKDELOLWDWLRQ RI FRDVWDOHFRV\VWHPVDQGDTXDFXOWXUHWRUDLVLQJDZDUHQHVVRQQXWULWLRQDQGIRRGSUHSDUDWLRQPHWKRGVWR VXSSRUWLQJ VFKRRO FXUULFXOXP DQG UHFUXLWLQJ \RXQJ PHQ DQG ZRPHQ ,Q IDFW , ZDVIRUWXQDWHWRREVHUYHRQHRIVXFKDFWLYLWLHVLQDFWLRQDWWKH.DLHL)LVKHULHV&RRSHUDWLYHQHDU0RXQW .DLPRQ ZKLFK ZDV RUJDQLVHG E\ .DLPRQ -XQLRU 6HFRQGDU\ 6FKRRO WKH )LVKHULHV&RRSHUDWLYH SDUHQWV DQG VWDII IURP WKH )DFXOW\ RI )LVKHULHV %HVLGHV SURYLGLQJ JHQHUDONQRZOHGJH RQ WKH PDULQH HQYLURQPHQW ILVK VSHFLHV JHDU WHFKQRORJ\ DQG D GLVSOD\ RIXQGHUZDWHUURERWLFFDPHUDVWXGHQWV OHDUQWKRZWRFXWFOHDQDQGFRRNILVK7KLVKDVJLYHQPHVRPHSRLQWHUVWRKRZ0DULQH6WXGLHVDWWKH8QLYHUVLW\RIWKH6RXWK3DFLILF863FRXOGDSSURDFK KLJK VFKRRO VWXGHQWV GXULQJ FDUHHUV H[SR 863 RSHQ GD\ RU GXULQJ LQGLYLGXDOVFKRROYLVLWV2QDYLVLWWRWKH6DWDPLVDNL)LVKLQJ&RRSHUDWLYH,ZDVVXUSULVHGWROHDUQWKDWQHDUO\DOOILVKHUVZKRJRRFHDQILVKLQJDUHZHOODERYH\HDUVRIDJHZLWKWKHROGHVWILVKHUEHLQJ\HDUVROG7KLVSDUWO\GHPRQVWUDWHVWKDWVHFUHWWRORQJHYLW\DOVROLHVLQEHLQJDFWLYH
,KDYHDOVREHFRPHDZDUHRIVRPHRIWKHDGYDQFHVLQDTXDFXOWXUHSDUWLFXODUO\LQILVKUDQFKLQJXVHRIDUWLILFLDOUHHIVVXFKDVIRUUHVWRFNLQJRIDEDORQHDQGLPSURYHPHQWVLQZDWHUTXDOLW\ WKURXJK LQWHJUDWHGPDQDJHPHQW SURJUDPPHV , DP DPD]HG DW WKH HIIRUW SXW LQ WRWDFNOHWKHULVLQJFRVWRIIXHODQGPHDVXUHVWRUHGXFHE\FDWFKWKURXJKJHDUPRGLILFDWLRQVXFKDVPDNLQJQHWVOLJKWHUWRUHGXFHGUDJDQGJHDUGHVLJQWRLQFRUSRUDWHHVFDSHJDSV,IRXQGRXWWKHUHDVRQVZK\-DSDQKDVEHHQVRDFWLYHDWWKHLQWHUQDWLRQDOOHYHORQLVVXHVUHODWHGWRLOOHJDOXQUHJXODWHG DQG XQUHSRUWHG ,88 ILVKLQJ -DSDQ KDV DOUHDG\ LPSOHPHQWHG WKH FDWFKGRFXPHQWDWLRQ VFKHPH IRU EOXHILQ WXQD DQG LV LQ WKH SURFHVV RI H[WHQGLQJ WR RWKHU WXQDVSHFLHV OLNHELJH\H7KH UHDVRQV LQFOXGH WKHSURWHFWLRQRI LWVRZQGRPHVWLF LQGXVWU\IURPFKHDSHU VXSSOLHV IURPHOVHZKHUHPLQLPLVHFRPSHWLWLRQZLWK LWVRZQGLVWDQWZDWHUYHVVHOVDQGWRNHHSSULFHVVWDEOH,QGHHG WKHUH DUHPDQ\ DVSHFWV RI -DSDQHVH ILVKHULHV WKDW , KDYH EHHQ DEOH WR XSGDWHP\VHOIZLWK DV SDUW RIP\ VFKRODUO\ H[SHULHQFH GXULQJP\ VWD\ 7KH G\QDPLFV RI -DSDQ¶VILVKHULHVSURYLGHVDQLGHDOSODWIRUPIRUIRUPXODWLQJWKHRUHWLFDOIUDPHZRUNVWRFRQFHSWXDOLVHWKH ILVKHULHV GLVFLSOLQH ZKHWKHU LW LV LQ WHUPV RI LGHQWLI\LQJ SUREOHPV DQG LVVXHV RUDGGUHVVLQJWKHP,KDYHDOZD\VZRQGHUHGDERXWWKHSDLQVWDNLQJFDUHLQZUDSSLQJDQGSDFNDJLQJRIJRRGVDQG LWV SUHVHQWDWLRQ ZKHWKHU LW LV PRUH IRU HFRQRPLF UHDVRQV WR FUHDWH DGGLWLRQDOHPSOR\PHQWRUDUHIOHFWLRQRIDQDIIOXHQWVRFLHW\¶VFXOWXUH'HVSLWHWKHDGGLWLRQDOZDVWHWKDWLVJHQHUDWHG,DPLPSUHVVHGE\KRZZHOO-DSDQKDVNHSWSDFHZLWKLWVZDVWHPDQDJHPHQW7KHVRUWLQJRIKRXVHKROGZDVWH UHF\FOLQJDQG UHGXFLQJKDVNHSW-DSDQHVHKRXVHKROGVDQGVWUHHWV UHODWLYHO\ FOHDQ 7KH FKDQJH LQ SHRSOH¶V DWWLWXGH WR GULYH HFRFDUV DV VRPHWKLQJIDVKLRQDEOH LV DOVR LQWHUHVWLQJ DQG UHPLQGVPH RI KRZ VPRNLQJ KDV VXGGHQO\ EHFRPH DQDQWLVRFLDOKDELW/LNHZLVH,DPVXUHWKDWFUHDWLQJHFRPDFKLZKHUHNLWFKHQZDVWHLVXVHGWRJHQHUDWH HOHFWULFLW\ IRU ORFDO WRZQV ZLOO EH WDNHQ XS E\ ORFDO JRYHUQPHQWV LQ D VLPLODUPDQQHU7KH FRQVWUXFWLRQ RI FRQFUHWH EDUULHUV WR SURWHFW FRDVWOLQHV IRUHVWHG KLOOV DQG WKHDGYDQFHVLQFRQVWUXFWLRQDQGHQJLQHHULQJWHFKQLTXHVDOVRVKRZVKRZ-DSDQKDVEHHQFRSLQJZLWK WKH YXOQHUDELOLW\RI LVODQGHQYLURQPHQW DQG OLIH WR QDWXUDO GLVDVWHUV OLNH HDUWKTXDNHVWVXQDPLVODQGVOLGHVDQGIORRGV$ERYHDOOZKDWPDNHV-DSDQHVHVRXQLTXH IRURXWVLGHUV OLNHPH WR OHDUQ IURPLVKRZZHOO WKH\ KDYH DGDSWHG WKHLU WUDGLWLRQ LQWR PRGHUQ ZD\ RI OLIH 7KH YDULRXV IHVWLYDOV RUPDWVXUL SURYLGH DQ LQVLJKW LQWR WKHLU SDVW DQG GHILQHV WKHLU KHULWDJH 0XFK HIIRUW DQGUHVRXUFHV DUHSXW LQWR WKH SUHVHUYDWLRQ DQGPDLQWHQDQFHRI -DSDQHVHJDUGHQVDUFKLWHFWXUHVKULQHV DQG WHPSOHV IRONGDQFHPXVLF DQG DUW DQG FUDIW DV HOHPHQWV RI FXOWXUDO LGHQWLW\'HVSLWHD ULFK WUDGLWLRQDOFXOWXUH LQ WKH3DFLILFGRFXPHQWDWLRQDQGSUHVHUYDWLRQHIIRUWVDUHRIWHQDVHFRQGSULRULW\DQGRQO\DIHZUHFRJQLVHWKHUHOHYDQFHRIVXFKV\PEROLFWUHDVXUHV
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PDWWHU ZKLFK KDV PDQ\ DSSOLFDWLRQV DQG LPSOLFDWLRQV DFURVV PDQ\ DFDGHPLF GLVFLSOLQHV
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LQWHUQDWLRQDO VRFLHWLHV LQ DPRUH HIIHFWLYH DQG FRQFUHWHPDQQHU2Q WKH QDWLRQDO OHYHO WKLV
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1R-XO\³7RQJDQSROLWLFDOUHIRUPWKHRGGRQHRXWDPRQJWKH3DFLILF,VODQG´,DQ&$03%(//5HVHDUFK&HQWHUIRUWKH3DFLILF,VODQGV.DJRVKLPD8QLYHUVLW\





DV WKH 2OPHFV 7ROWHFV DQG $]WHFV DUH NQRZQ WR KDYH XVHG&DSVLFXP H[WHQVLYHO\ VLQFH
DQFLHQW WLPHV$IWHU &ROXPEXV UHWXUQHG WR WKH ROGZRUOG LQ ZLWK&DSVLFXP LW VRRQ





IUXWHVFHQV SRVVHVVLQJ6K'+%ZDV LQWURGXFHG GLUHFWO\ IURP WKH$PHULFDV YLD2FHDQLD WR
0DQLODDQGLWWKHUHDIWHUGLVSHUVHGLQWRWKHLQVXODUUHJLRQV
1R6HSWHPEHU³:ULWWHQLQVWRQHZKDWWKHVWRQHDUWHIDFWVRIDQDQFLHQWDUFKDHRORJLFDOVLWHFDQWHOOXV´0DULRQ&$03%(//9LVLWLQJ$UFKDHRORJLVW>$%675$&7@/DSLWDLVWKHWHUPXVHGIRUWKHHDUOLHVWFXOWXUHLGHQWLILHGLQWKHZHVWHUQ3DFLILF,VODQGV0RUHRYHU DUFKDHRORJLFDO VWXGLHV LQ WKH ZHVWHUQ 3DFLILF LQFOXGLQJ )LML KDYH IRFXVVHG RQSRWWHU\DQDO\VLVDVWKHSULPDU\FXOWXUDOPDUNHU$QDO\VLVRIVWRQHDUWHIDFWVKDVFRQFHQWUDWHGRQ DG]HV DQG RQ ORFDWLQJ WKH VRXUFH RI WKHLU URFN W\SHV 6LPLODUO\ VRXUFLQJ RI FKHUW DQGREVLGLDQDUWHIDFWVDVDPHDQVRIWUDFLQJWUDGHDQGSRSXODWLRQPRYHPHQWVKDVUHFHLYHGPXFKDWWHQWLRQ7KLV DSSURDFK KDV EHHQ DGRSWHG LQ SDUW EHFDXVHPRVW/DSLWDSHULRG VLWHV KDYHEHHQ GHILFLHQW LQ VWRQH DUWHIDFWV  $ FXUUHQW WUHQG LV WR PRYH DZD\ IURP VWXGLHV RILQGLYLGXDO DUWHIDFWV DQG WKHLU IRUP WR FRQFHQWUDWH RQPHWKRGV RI SURGXFWLRQ DQG UHVRXUFHVWUDWHJLHV7KH HDUO\ /DSLWD VLWH DW %RXUHZD RQ WKH VRXWKZHVW FRDVW RI 9LWL /HYX )LML KDVSURYLGHGDFROOHFWLRQRIDOPRVWVWRQHDUWHIDFWVZKLFKH[KLELWDZLGHUDQJHRIW\SHVDQGDWWHVW WRPXOWLSOH DFWLYLWLHV RFFXUULQJ DW WKH VLWH  'HWDLOHG DQDO\VLV RI WKLV FROOHFWLRQ KDVEHHQ XQGHUWDNHQ FRPELQLQJ WKH ROGHU DSSURDFKHV RI FODVVLILFDWLRQ DQG DQ DVVHVVPHQW RISURGXFWLRQPHWKRGVDQGUHVRXUFHXWLOLVDWLRQ  2YHUWKUHHTXDUWHUVRIWKHIODNHGPDWHULDOKDVEHHQHLWKHU UHWRXFKHGRUKDV ILQHZHDUSDWWHUQV WKDW LQGLFDWHWKHZD\ LWZDVXVHG  0DQ\SLHFHVVKRZPXOWLSOHXVHDQGIXQFWLRQV$QDO\VLVRIWKHGLVWULEXWLRQRIWKHVHDUWHIDFWVIURPWKHVLWHKDVLGHQWLILHGIRFXVDUHDVIRUSDUWLFXODUDFWLYLWLHVDQGFKDQJHVWKURXJKWLPH7KLVLVWKHILUVWWLPHWKDWVXFKDQDWWHPSWKDV

EHHQ PDGH IRU D /DSLWD VLWH DQG LV HVSHFLDOO\ LPSRUWDQW EHFDXVH DW SUHVHQW %RXUHZD LVDFFHSWHGDVWKHHDUOLHVWRFFXSDWLRQVLWH\HWGLVFRYHUHGLQ)LML 
1R1RYHPEHU³9LVXDOUHFRUGRI.DJRVKLPD0DUX,,PDLGHQYR\DJHWR1DSOHVKDOIDFHQWXU\DJR´.D]XR7$*8&+,3URIHVVRU(PHULWXV.DJRVKLPD8QLYHUVLW\>$%675$&7@,Q  WKH WUDLQLQJ VKLS.DJRVKLPD0DUXZKLFKEHORQJV WR.DJRVKLPD8QLYHUVLW\PDGHKHUPDLGHQYR\DJHIURP-DSDQWR1DSOHV,WDO\YLDWKH6XH]&DQDO:KLOHQDYLJDWLQJDOO WKH FDGHWV VWRRGRQQDYLJDWLRQZDWFK DQG WKH\SUDFWLFHG ILVKLQJ E\ WXQD ORQJOLQH DQGWUDZOLQJ LQ WKH 1RUWKHUQ ,QGLDQ 2FHDQ 7KH\ DOVR PDGH RFHDQRJUDSKLF UHVHDUFK DQGSUDFWLFHGWXQDFDQQLQJ7KHVKLSFDOOHGDW&RORPER&H\ORQQRZ6UL/DQNDDQG6LQJDSRUHRQWKHUHWXUQWULSIRUVXSSOLHVDQGUHOD[DWLRQ7KLVYR\DJHZDVFRPSOHWHGLQGD\VDQGSURYHGWKHH[FHOOHQWSHUIRUPDQFHRIHYHU\IDFLOLW\LQFOXGLQJWKHVDIHW\RIWKHVKLS¶VKXOO 7KHVSHDNHURULJLQDOO\UHFRUGHGWKHYR\DJHZLWKDPPILOPFDPHUDDQGHGLWHGWKHYLGHR LPDJHV DVVLVWHG E\ VRPH YROXQWHHUV IRU VRXQG HIIHFW WRPDNH WKLV YLGHR7RGD\ WKH'9'HGLWLRQLVVKRZQDQGGLVFXVVHGZLWK WKHDXGLHQFHDERXW WKHRSHUDWLRQRI WKH WUDLQLQJVKLS  $QRWKHUSXUSRVH RI FDOOLQJ DW1DSOHVZDV UHTXHVWHGE\ WKH DXWKRULWLHV RI.DJRVKLPD&LW\ XQGHU WKH .DJRVKLPD1DSOHV 6LVWHU &LW\ UHODWLRQVKLS DQG VRPH PHPEHUV RI WKHGHOHJDWLRQERDUGHGWKHVKLSWRDWWHQGWKHVLVWHUFLW\FHUHPRQ\LQ1DSOHV
1R'HFHPEHU³9HQLFH¶VUXOHRQ&UHWH´7HWVX\D721$,㩷 )DFXOW\RI/DZ(FRQRPLFVDQGWKH+XPDQLWLHV.DJRVKLPD8QLYHUVLW\>$%675$&7@7KHQRUWKHUQ,WDOLDQFLW\UHSXEOLFRI9HQLFHZKLFKKDGSURVSHUHGIURPWKH/HYDQWLQHWUDGH LQ WKH PHGLHYDO SHULRG PDLQWDLQHG RYHUVHDV WHUULWRULHV LQ WKH $GULDWLF DQG HDVWHUQ0HGLWHUUDQHDQ IRU D IHZ FHQWXULHV 7KRXJK PRVW SRUWV DQG LVODQGV XQGHU WKH 9HQHWLDQGRPLQLRQZHUHPHUHO\ VXSSRUW EDVHV DORQJ WKH WUDGLQJ URXWHVPDQ\9HQHWLDQ QREOHV DQGFLWL]HQVPRYHGWR&UHWHRQHRIWKHELJJHVWLVODQGVLQ9HQLFH¶VPDULWLPHHPSLUHZKHUHWKH\RZQHG YDVW ODQGHG HVWDWHV DQG SURGXFHG ZKHDW DQG ZLQH IURP WKH HDUO\ WK FHQWXU\(QFRXQWHULQJ VRPH UHYROWV E\ WKH &UHWDQ SHRSOH OHG E\ ORFDO HOLWHV 9HQHWLDQ UXOH DQGFRORQL]DWLRQ RQ &UHWH KDV EHHQ LQWHUSUHWHG DV D PRGHO RI WKDW IRU PRGHUQ FRORQLHV E\(XURSHDQ VWDWHV 7KLV UHSRUW IRFXVHV RQ WKH V\VWHP RI 9HQHWLDQ FRQWURO RQ &UHWH DQG WKHUHODWLRQVKLSEHWZHHQ WKH&DWKROLF LPPLJUDQWV IURP9HQLFH WKH*UHHN2UWKRGR[SHRSOHRI

WKHLVODQGDQGWKH9HQHWLDQJRYHUQPHQWDQGWKHQFRPSDUHV9HQLFH¶VUXOHRQ&UHWHZLWKWKDWRIWKH$PDPL,VODQGVE\WKH6DWVXPDFODQLQWKHHDUO\PRGHUQSHULRG
1R-DQXDU\ ³&RQWLQXRXV*36REVHUYDWLRQLQWKH7RNDUD,VODQGV.DJRVKLPD-DSDQ´6KLJHUX1$.$2*UDGXDWH6FKRRORI6FLHQFHDQG(QJLQHHULQJ.DJRVKLPD8QLYHUVLW\>$%675$&7@ *(21(7LVDQDWLRQZLGH*36DUUD\LVFRQVWUXFWHGDQGRSHUDWHGE\WKH*HRJUDSKLFDO6XUYH\,QVWLWXWH-DSDQ+RZHYHUWKHUHLVQR*(21(7VLWHLQWKH7RNDUD,VODQGVH[FHSWLQ6XZDQRVHMLPDZKHUHYROFDQLFDFWLYLW\ LVKLJK7KH3KLOLSSLQH6HDSODWHVXEGXFWVEHQHDWKWKH7RNDUD,VODQGVLQ5\XN\X7UHQFKZKLFKLVORFDWHGHDVWRIWKH7RNDUD,VODQGV,WVHHPVWKDW WKHUH LV QR LQWHUSODWH FRXSOLQJ DUHD EHFDXVH FUXVWDO GHIRUPDWLRQ LQ 7DQHJDVKLPD<DNXVKLPD$PDPLRVKLPDDQG.LNDLMLPDLVQRWH[SODLQHGE\VHLVPLFFRXSOLQJWKHRU\7KHUHLVQRHVWLPDWLRQRILQWHUSODWHFRXSOLQJQHDUWKH7RNDUD,VODQGVDQGQRREVHUYDWLRQRI FUXVWDOGHIRUPDWLRQ LQ WKH7RNDUD ,VODQGVEHFDXVH WKHUH LVQR*36VLWH:HRFFXSLHGD*36VLWH LQ7DNDUDMLPD$NXVHNLMLPD LQ*DM\DMLPDLQDQG.XFKLQRVKLPD LQGXHWRREVHUYDWLRQRIFUXVWDOGHIRUPDWLRQDQGHVWLPDWLRQRILQWHUSODWHFRXSOLQJLQWKLVDUHD,Q WKLV SUHVHQWDWLRQ ZH ZLOO LQWURGXFH RXWOLQH RI RXU *36 REVHUYDWLRQ DQG RQ WKHFRVHLVPLF GHIRUPDWLRQ RI HDUWKTXDNH0RFFXUUHG RQ2FWREHU  :HZLOO WU\ WRGHWHUPLQHWKHGHSWKRIWKHHDUWKTXDNHE\XVLQJFRVHLVPLFGHIRUPDWLRQGDWD
³6HLVPLFREVHUYDWLRQLQWKHQRUWKHUQSDUWRIWKH1DQVHL,VODQGV.DJRVKLPD-DSDQ´+LURVKL<$.,:$5$*UDGXDWH6FKRRORI6FLHQFHDQG(QJLQHHULQJ.DJRVKLPD8QLYHUVLW\>$%675$&7@ $QLVODQGDUF.\XVKXDQGWKH1DQVHL,VODQGVLVORFDWHGDWWKHDFWLYHDUHDRIVHLVPLFLW\DQGYROFDQLFSKHQRPHQD1DQVHLWRNR2EVHUYDWRU\IRU(DUWKTXDNHVDQG9ROFDQRHV12(9ZDV HVWDEOLVKHG LQ  LQRUGHU WRGHYHORSGHWDLOHG VWXGLHV IRU VHLVPRYROFDQLF WHFWRQLFVDQG WR FRQWULEXWH WRZDUG UHGXFWLRQV RI HDUWKTXDNH GLVDVWHUV 7KH REVHUYDWRU\ KDV PDLQO\VWXGLHG VHLVPLFLW\ LQ WKH UHJLRQE\XVHRI VHLVPLFREVHUYDWLRQ V\VWHPV%HFDXVH WKDWPRVWSDUW RI WKLV UHJLRQ LV DUHD RI VHD ZH DOVR KDYH WHPSRUDULO\ GHSOR\HG RFHDQERWWRPVHLVPRPHWHUVDORQJWKHLVODQGDUF$VDUHVXOWRIWKHFRQWLQXRXVREVHUYDWLRQIRUDERXWWZHQW\\HDUVZHHVWLPDWHWKDWWKH\HDUO\WRWDORIHDUWKTXDNHVLQWKHWDUJHWDUHDLVRYHUDQGWKDWPDQ\PLFURDQGPLGGOHHDUWKTXDNHVRFFXUUHGLQFOXVWHUVDORQJWKHDUF7KHDUHDLQDQGDURXQG$PDPL2VKLPDLVVHLVPLFDOO\PRVWDFWLYH7RGD\ZHIRFXVRQSDVWVWXGLHVRIVHLVPLFREVHUYDWLRQVLQDQGDURXQG$PDPL2VKLPD7KHFKDUDFWHULVWLFVRIWKHVHLVPLFLW\ DUH VXPPDUL]HG DV IROORZV  1RWLFHDEOH KLJKVHLVPLFLW\ LV REVHUYHG QHDU WKH








   
&ROOHFWLQJPRVTXLWRHVLQ3RKQSHL,VODQG                 0RNLO$WROOV
  
,QWHUYLHZLQJLQ3LQJHODS$WROOV      6XUYH\RIVHDZHHGVLQ3RKQSHL,VODQG
  























6XHR .8:$+$5$ 'HYHORSPHQW DQG &RQVHUYDWLRQ ,VVXHV 5HOHYDQW WR WKH :RUOG 1DWXUDO
+HULWDJH/LVWLQJRI$PDPL
2FFDVLRQDO3DSHUV1R'HFHPEHU
7KH 5HVHDUFK &HQWHU IRU WKH 3DFLILF ,VODQGV 5HRSHQLQJ DV ³7KH &HQWHU IRU ,VODQG
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